Satellite cell dysfunction contributes to the progressive muscle atrophy in myotonic dystrophy type 1.
Myotonic dystrophy type 1 (DM1), one of the most common forms of inherited neuromuscular disorders in the adult, is characterized by progressive muscle weakness and wasting leading to distal muscle atrophy whereas proximal muscles of the same patients are spared during the early phase of the disease. In this report, the role of satellite cell dysfunction in the progressive muscular atrophy has been investigated. Biopsies were obtained from distal and proximal muscles of the same DM1 patients. Histological and immunohistological analyses were carried out and the past regenerative history of the muscle was evaluated. Satellite cell number was quantified in vivo and proliferative capacity was determined in vitro. The size of the CTG expansion was positively correlated with the severity of the symptoms and the degree of muscle histopathology. Marked atrophy associated with typical DM1 features was observed in distal muscles of severely affected patients whereas proximal muscles were relatively spared. The number of satellite cells was significantly increased (twofold) in the distal muscles whereas very little regeneration was observed as confirmed by telomere analyses and developmental MyHC staining (0.3-3%). The satellite cells isolated from the DM1 distal muscles had a reduced proliferative capacity (36%) and stopped growing prematurely with telomeres longer than control cells (8.4 vs. 7.1 kb), indicating that the behaviour of these precursor cells was modified. Our results indicate that alterations in the basic functions of the satellite cells progressively impair the muscle mass maintenance and/or regeneration resulting in gradual muscular atrophy.